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Amepcjfnetm tfi tfr? Cfomjs 

Please cancel Claims 1, 2, 23, 28, 32-35, 61, 65-68, 70 and 71. Please amend Claims 3, 

4. 6, 8, 10-14, 16, 19, 20, 24, 29, 31, 36, 37, 39, 41, 44, 45, 46, 47, 49, 52-57, 62 and 64. The 
Claim Listing below will replace all prior versions of the claims in the application: 

c\mm M s twg 

1,2 (Canceled) 

3, (Currently Amended) A network router as claimed in claim [12] J 6 wherein the scheduler 
limits comparisons of scheduling values to a path through the tree structure from a leaf 
node representing a changed scheduling value to a root of the tree structure. 

4- (Currently Amended) A network router as claimed in claim [[2]J 6 wherein the internal 
nodes of the tree structure store scheduling values from winning sibling nodes. 

5. (Original) A network router as claimed in claim 4 wherein the internal nodes store 
identities of leaf nodes corresponding to the stored scheduling values. 

6. (Currently Amended) rt-ntnwork mutci as Llann c d in claim 2 wherein the scheduler 
compi ' isis A network router comprising: 

que ues scoring data packets to be forwarded: and 

a scfce4u}er which selects queues from which pacfe^s ye forwarded, the scheduler 
comprising: 

scheduling values associated with the queues,: 

a selection network bv which the scheduling values are compa red to select 
packets to be forwarded, the selection network being a tree structure where each 
leaf of the tree structure represen ts a scheduling value of a queue and internal 
nodes of the free structure represent winners in comparisons of scfre^Ung values 
of sibling nodes of the tree structure: and 
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a random access memory (RAM) for storing the tree structure, an address 
register which stores an address to access from the RAM a scheduling value to be 
compared, a compare register which stores a scheduling value to be compared to 
the scheduling value from the RAM and a comparator for comparing the 
scheduling values. 

7, (Original) A network router as claimed in claim 6 wherein the scheduler further 
comprises hardware which receives the address in the address register and determines a 
sibling node where a scheduling value to be compared is stored, and determines a parent 
node address at which a winning compared scheduling value is stored. 

8. (Currently Amended) A network router as claimed in claim [[2]] 6 wherein the scheduler 
comprises pipeline stages, each of which compares scheduling values indicated by 
separate portions of the tree structure. 

9, (Original) A network router as claimed in claim 8 wherein the scheduler comprises a 
random access memory partitioned across the pipeline stages, each partition storing at 
least one level of the tree structure. 

1 0. (Currently Amended) A nuwu r k luut e r as claim e d in claim -9 wimrcm Ute schedul e * 
further Lompiiscs in e ach pipelin e - ang e A network router comprising: 

queues storing cfotq p ackets to be forwarded: and 

ft Sfihecjulq: which selects queues from whipft pqqfcejs 3Tg forwarded, the scheduler 

comprising 

scheduling values associated with fhe queues: 

a selection network bv which the scheduling values are compared 10 select 
packets 10 be forwarded: 

a random access memory partitioned across pipeline stages, each pipe) jne 
stage comparing scheduling values indicted fry separate portions of the tree 
Structure and each pafp^on storing at least one level of the tree structure: flj id 
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an address register jfl eyrfr pipeline stage which stores an address to access 
from the RAM a scheduling value to be compared, a compare register which 
stores a scheduling value to be compared to a scheduling value from the RAM and 
a comparator for comparing the scheduling values. 

1 1 . (Currently Amended) A network router as claimed in claim [[2]] 6 wherein each node 
identifies a path to a winning leaf node. 

12. (Currently Amended) A nwv o iK mute r a& claim e d in claim 1 1 mmpvi&ing A network 
roister comprising: 

queue? sjorjng <feta packets to be forwarded; and 

a schemer which selects queues ftoip wfoch packets are forwanje^ the scheduler 
comprising: 

scheduling values associated wi^h foe queijes: 

q. selection network hy wfocfr the scheduling values ^ qre compared to select 
packets to be forwarded, the sejecfion network being 3 tree structure where each 
leaf of the tree structure represents a scheming value of a queue and internal 
nodes of the tree structure represent winners in comparisons of scheduling values 
of sibling nodes of the tree structure, wjth each node identifying a path to a 
winning leaf node; ^T)d 

a random access memory which stores leaf nodes, a flip-flop array which 
identifies the winner at each internal node and a comparator for comparing 
scheduling values of the leaf nodes from the RAM indicated by the data stored in 
the flip-flop array. 

13. (Currently Amended) A network router as claimed in claim [[2J] 6 further comprising an 
indicator associated with each queue to disable the queue from scheduling. 
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14. (Currently Amended) A network router as claimed in claim [[2]] 6 wherein the 
scheduling values include scheduled transmission times according to a constant-bit-rate 
(CBR) service guamatee. 

15. (Original) A network router as claimed in claim 14 wherein the scheduling values are 
updated to reflect variable packet links. 

1 6. (Currently Amended) A network miner as claimed in Uaim 14 A network router 
comprising: 

queues storing data packets to be forwar4ed; and 

a scheduler whicfr se|ec{s queues from wfoicfc prefects ^re forwarded r thg scheduler 
yoniprising; 

scheduling values associated with the queues, the scheduling values 
including scheduled trangnjissjon times accor4j p g To ft cons^ant-bff-t^T 6 (C^pL) 
guarantee wherein the scheduling values are updated to reflect byte stuffing 
applied to a prior packe t: and 

q. sejectjon nefwojrk by whicfr the scheduling values are compared to select 
packets to be forwarded, the selection pepvor}v lrejng q. u-ee sn^cnn-e >yhefe eacft 
leaf of tf;e free sffijcfiffe represent ^ scfreflitlipg va J ue of a q^e and internal 
no4es of tfre qree stricture represent winners in comparisons of scheduling values 
of sibling nodes of ;fre free sffi;cflire . 

17. (Original) A network router as claimed in claim 14 further comprising scheduling values 
which represent theoretical transmission times using a weighted-fair-queuing (WFQ) 
scheduling policy, 

1 8. (Original) A network router as claimed in claim 1 7 wherein the WFQ scheduling values 
are updated for variable packet lengths. 
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1 9. (Currently Amended) A ne t w o rk ivixX t i as claim e d inxlaim 17 A network router 
comprising: 

queues jftorjpp cjatp packets to be forwarded: and 

a scheduler whjch selects queues from which packets are forwarded flie yhgdijJer 
comprising: 

sc^eduljng values associated with the queues, the scfre^iflfflg v^ijes 
inclading scheduled trarjsmjssjofl t|mes according to a constant-bit-rate (CBR^ 
guarantee a^4 represer^ring theoretical transmission times using q wejgfrefrfak- 
qi^ei4ng (WFQ) scheduling policy w herein the scheduling values are updated to 
reflect byte stuffing applied to a prior packet^and 

ft selection pefworfc fry which the scheduling values ajre compared to select 
packets to be forwarded foe selection network being 9 tree structure where each 
leaf of the tree structure represents a scheduling vajye of a queue and internal 
po4es of the tree structure represent winners in comp arisons of scheduling values 
of sibling nodes of foe free structure . 

20. (Currently Amended) A network router as claimed in claim [[2]] 6 further comprising 
scheduling values which represent theoretical transmission times using a weighted-feir- 
queuing (WFQ) scheduling policy. 

21. (Original) A network router as claimed in claim 20 wherein the WFQ scheduling values 
are updated for variable packet lengths. 

22. (Original) A network router as claimed in claim 20 wherein the scheduling values are 
updated to reflect byte stuffing applied to a prior packet. 

23. (Canceled) 

24. (Currently Amended) A netwo r k r out er c o m p ri s in g: 

queues storing data pack e ts lobe foiwatdcd; 4iid 
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a schedule* which selec t s queues fiom which packe t s are forwarded, the schedule r 

scheduling values associated with the queues, 

indicators associated with the queues to disable the queue s, qnd wherein the selection 
networ k, and a comparator whiUi compares scheduling values of queues which are not 
disabled to forward data packets therefrom. 

25, (Original) A network router comprising: 

queues storing data packets to be forwarded; and 

a scheduler which selects queues from which packets are forwarded, the scheduler 
comprising: 

first scheduling values corresponding to a first scheduling method 
associated with a first subset of queues; 

second scheduling values corresponding to a second scheduling method 
associated with a second subset of queues, at least one queue being a member of each of 
the first subset and second subset of queues; and 

a queue selector by which first scheduling values are compared and second 
scheduling values are compared to select packets to be forwarded. 

26, (Original) A network router as claimed in claim 25 wherein the first scheduling method is 
constant bit rate (CBR) scheduling and the second scheduling method is weighted-fair- 
queuing (WFQ) scheduling. 

27, (Original) A network router as claimed in claim 26 wherein the scheduler selects a queue 
by: 

identifying an earliest scheduled CBR queue; 

if the scheduling value of the identified CBR queue is less than or equal to a 
current time, transmitting a corresponding packet from the CBR queue and updating the 
CBR scheduling value associated with the queue; and 
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otherwise, transmitting a packet from a WFQ queue having an earliest scheduling 
value and updating the scheduling value of that queue. 

28. (Canceled) 

29. (Currently Amended) A n et w ork iou te i as claimed in claim 28 wh t rcin A network router 

comprising: 

queues sTor^E data packets to be fonvardgd; apt} 

a scheduler which selects queues from which packets are forw^dec^ the scheduler 

cpmpiismg : 

scheduling values assocja^efl witfr the queues, the scheduling values arc 
beinp updated to reflect byte stuffing applied to a prior packet; 

a selector by which sche juj jng values ^re compared to select packets \o be 
forwarded: and 

a scheduling value updater which up4ft t? s the scheduling value of a queue 
based on a variable length Q f a packet in the qijeu e. 

30. (Original) A network router as claimed in claim 29 wherein the scheduler selects a queue 
by: 

identifying an earliest scheduled CBR queue; 

if the scheduling value of the identified CBR queue is less than or equal to a 
current time, transmitting a corresponding packet from the CBR queue and updating the 
CBR scheduling value associated with the queue; and 

otherwise, transmitting a packet from a WFQ packet having an earliest scheduling 
value and updating the scheduling value of thai queue. 

3 1 . (Currently Amended) A uawuk lum c i a* claimed in claim 28 A network router 
comprising: 

queues storing data packets to be forwarded: and 
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3 scheduler which selects quells frotp which packets are forwarded* the scheduler 
comprising: 

scheduling values associated with the queues; 

a sector by which scheduling va]ueg are copipared to select packets to be 

a scheduling va^ updater which updates the scheduling value of a queue 
frased on a variable length of a packet in the queue: 

wherein the scheduler c o mprise* selects a queue bv: 

identifying an earliest scheduled CBR queue; 

if the scheduling value of the identified CBR queue is less than or 
equal to a current time, transmitting a corresponding packet from the CBR 
queue and updating the CBR scheduling value associated with the queue; 
and 

otherwise, transmitting a packet from a WFQ packet having an 
earliest scheduling value and updating the scheduling value of that queue. 

32-35 (Canceled) 

36. (Currently Amended) A method as claimed in claim [[35]] 39 wherein the scheduler 
limits comparisons of scheduling values to a path through the tree structure from a leaf 
node representing a changed scheduling value to a root of the tree structure. 

37. (Currently Amended) A method as claimed in claim [[35]] 2H wherein the internal nodes 
of the tree structure store scheduling values from winning sibling nodes. 

38. (Original) A method as claimed in claim 37 wherein the internal nodes store identities of 
leaf nodes corresponding to the stored scheduling values. 
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39. (Currently Amended) A method *s Uaimcd In claim 3 5 A methcxj pf rpiftfrig 4^ta packets 
comprising: 

storing data pacfrejs \j \ qijeues: 

assoqiqtjpg scheduling values witfr the queues: and 

comparing s tfHMjpg values in a selecflon netw ork to select queues from 
which packets are forwarded, the se fecfon network being a tree structure where 
each leaf of the tress structure repre sents a scheduling value of a queue and 
internal nodes of the tree structure represent winners in comparisons of scheduling 
values of sibling potfes of the tree structure wherein the tree structure is stored in a 
random access memory (RAM) and scheduling values from a compare register 
and from the RAM are compared, 

40. (Original) A method as claimed in claim 39 funher comprising determining a sibling 
node where a scheduling value to be compared is stored, and determining a parent node 
address at which a winning compared scheduling value is stored. 

41 . (Currently Amended) A method as claimed in claim [[35]] 22 further comprising 
comparing scheduling values indicated by separate portions of the tree structure in 
pipeline stages, 

42. (Original) A method as claimed in claim 41 further comprising storing at least one level 
of the tree structure in a partition of a random access memory (RAM) partitioned across 
the pipeline stages. 

43. (Original) A method as claimed in claim 42 further comprising, in each pipeline stage, 
comparing scheduling values from a compare register and from the RAM. 

44. (Currently Amended) A method as claimed in claim [[35]] 39 wherein each node 
identifies a path to a winning leaf node. 



PAGE 14^2 * RCVD AT 9/10/2004 4:25:27 PM [Eastern Daylight Time] " SVR:USPT0-EFXRF-l/6 * DNIS:8729306 * CSID:1978 341 0136 A DURATION (mm-ss):06-50 



Sep-10-04 



04:29pm Frcra-HBSfiR 



1978-341-0138 



T-339 P. 15/22 F-995 



-11- 

45. (Currently Amended) A method as claimed in claim 44 wherein leaf nodes of the tree 
structure are stored in [[a]] fie random access memory and the winner at each internal 
node is identified in a flip-flip array, the method comprising comparing scheduling values 
of The Jeaf nodes from the RAM indicated by the data srored in the flip-flop array. 

46. (Currently Amended) A method as claimed in claim [[34]] 39 further comprising 
providing an indicator associated with each queue to disable the queue from scheduling. 

47. (Currently Amended) A method as claimed in claim [[34]] 39 wherein the scheduling 
values include scheduled transmission times according to a constant-bit-rate (CBR) 
service guarantee. 

48. (Original) A method as claimed in claim 47 wherein the scheduling values are updated to 
reflect variable packet lengths. 

49. (Currently Amended) A - method as claim e d in claim 47 whc r tin A meifro4 of routing data 
packets comprising: 

storing data packers in qijeues; 

associating scheduling values w^th the queues: and 

comparing scheduling values in a selectiop network to select queues from 
which packets are forwarded, the scheduling values incfrKjiqg scftpfoM 
trapsrfiission times according to a constant-bit-rate (CJ$R) servic e fluyantee: and 

updating the scheduling values wwpdatcd to reflect byte stuffing applied 
to a prior packet 

50. (Original) A method as claimed in claim 47 wherein scheduling values represent 
theoretical transmission times using a weighted-fair-queuing (WFQ) scheduling policy. 

5 1 . (Original) A method as claimed in claim 50 wherein the WFQ scheduling values are 
updated for variable packet lengths. 
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52. (Currently Amended) A method as claimed in Uaim SO whe r ein A method of routing data 
packers comprising : 

storing dat a packets in queues: 

associating scfretjid jng values with foe queues; 

comparing scheduling values in a selection network to select Queues from which 
packets are forward ed, the scheduling values including scheduled transmission times 
according to a constant-bit-rate (CBR1 service guarantee and representing transmission 
times U5jjng a wejghted^fair^ueuuig QYFQ) settling policy; qntj 

updating the scheduling values aie updated to reflect byte stuffing applied to a 
prior packet* 

53. (Currently Amended) A method as claimed in claim [[34]] 39 wherein scheduling values 
represent theoretical transmission times using a weighted-fair-queuing (WFQ) scheduling 
policy. 

54. (Currently Amended) A method as claimed in claim [[53]] 21 wherein the WFQ 
scheduling values are updated for variable packet lengths. 

55. (Currently Amended) A method ay r fe arac d in cla i m 53 wherein A methp4 o f routing data 
packets comprising: 

storing data packets in queues: 

associa^np scheduling values wiffr {foe queues: and 

comparing scheduling values in a selec flon network to select queues from which 
packets are forwar d, fre scheduling values representing transmission rimes using a 
weigfrefrfair-queuing (WFQ) scheduling policy; and 

up c frtjng the scheduling values a r e updated to reflect byte stuffing applied to a 
prior packet. 
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56. (Currently Amended) A method as claimed in claim [[34]] 49 wherein the selection 
network is a sorting network by which the scheduling values are compared to order the 
queues by scheduling priority. 

57. (Currently Amended) A method of touting data - packets comprising : 

st a l i ng data packets in queues; 

associating *Lliiduling value* with die queues; 

assuming indica t or mith the queues to disabU die qu e u e s ; a n d 
A metfrod 3s claimed in cl^pi 39 further comprising associa ting indicators withihe 
qiieaes to fosjible the queues, herein comparing ^cfceduling values fi iffoer comprises: 

comparing scheduling values of queues which are not disabled before the data 
packets therefrom. 

58. (Original) A method of routing data packets comprising: 

storing data packets in queues; 

associating scheduling values corresponding to a first scheduling method with a 
first subset of queues; 

associating scheduling values corresponding to a second scheduling method with 
a second subset of queues, at least one queue being a member of each of the first subset 
and second subset of queues; and 

comparing scheduling values to select packets to be forwarded, excess capacity 
under the first scheduling method being available for scheduling under the second 
scheduling method. 

59. (Original) A network router as claimed in claim 58 wherein the first scheduling method is 
constant bit rate (CBK) scheduling and the second scheduling method is weighted-fair- 
queuing (WFQ) scheduling. 
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60. (Original) A network router as claimed in claim 58 wherein ibe scheduler selects a queue 
by: 

identifying an earliest scheduled CBR queue; 

if The scheduling value of the identified CBR queue is less than or equal to a 
current time, transmitting a corresponding packet from the CBR queue and updating the 
CBR scheduling value associated with the queue; and 

otherwise, transmitting a packet from a WFQ queue having an earliest scheduling 
value and updating the scheduling value of that queue. 



61. (Canceled) 



62. (Currently Amended) A u e tw o ik luutti a* claimed in ilairo 61 wherein die scheduling 
u a\u^m urn updated A method of routing d ata packers comprising! 

storing data packets in queues: 

associating scheming values with tfo? queues: 

comparing scheduling values to sel ect data packets to be forwarded: and 
updating the scheduling value of a queue based on a variable length of a packet in 
die qu e ue to reflect byte stuffing applied to a prior packet. 

63. (Original) A network router as claimed to claim 62 wherein the scheduler selects a queue 
by: 

identifying an earliest scheduled CBR queue; 

if the scheduling value of the identified CBR queue is less than or equal to a 
current time, transmitting a corresponding packet from the CBR queue and updating the 
CBR scheduling value associated with the queue; and 

otherwise, transmitting a packet from a WFQ packet having an earliest scheduling 
value and updating the scheduling value of that queue. 
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64. (Currently Amended) A uutwork r uutti as aaiimd Iix claim 61 ^ FlfTfr°4 of routing data 
packets comprising : 

storing fetft pac^eTS in queues: 

associating schilling values wftfr the queues; 

comparing scftefolffip values to sefcct data pa ckets to fre forwarded: and 
updapq f * tlje scheduling va|ue of a queue base^ on a variable length of a packet in 
the queue: 

wherein the scheduler comprises selects a queue bv: 
identifying an earliest scheduled CBR queue; 

if the scheduling value of the identified CBR queue is less than or equal to 
a current rime, transmitting a corresponding packet from the CBR queue and 
updating the CBR scheduling value associated with the queue; and 

otherwise, transmitting a packet from a WFQ packet having an earliest 
scheduling value and updating the scheduling value of that queue. 

65-68 (Canceled) 

69. (Original) A network router comprising: 

queues storing data packets to be forwarded; and 

scheduling means for selecting queues from which packets are forwarded, the 
scheduling means comprising: 

first scheduling values corresponding to a first scheduling method 
associated with a first subset of queues; 

second scheduling values corresponding to a second scheduling method 
associated with a second subset of queues, at least one queue being a member of each of 
the first subset and second subset of queues; and 

queue selecting means for comparing first scheduling values and second 
scheduling values to select packets to be forwarded. 

70,71 (Canceled) 
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